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RE: B FEAWRNEAFSESEEFMAITHE T 40K (Bone Mesenehymal Stem Cells,
BMSCs) BB S LML, BT B AT T B RBRONE. Hik WERFEIBALKR
BMSCs, fi D-%F 8% S #1F BMSCs EME, - FLIFH MR A BMSCs BEMA . HHFR
WEFEE BMSCs S A5 A4l BB B FAMPEM, 5 7d.14d G LG T R LR E (Alizarin
Red S,ARS) B BEBHMBETURT L BEVWHRFER. &R D-¥IWFET BMSC: 2HARN A
MEERAMENETIL, EREFSH I FAFFKRENERT, 5 HA LR, FEK BMSCs
FEAETHEVEHE ERAEFEZFNEITEREX(P<0.01), FPHANTUETHRE TR
BAESH, EREEFBENHITEEN(P<0.01), &ig D-HIAMAHAES SD kK BMSCs 3%
R, RA DL IE A SR TR BMSCs MR, HHRFTHERARNIHZ—RE
AR 3% BMSCs BB 7L
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Experimental study of the osteogenic differentiation of aging bone mesenehymal stem cells induced by
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Abstract: Objective To investigate the osteogenic differentiation of aging bone mesenehymal stem cells
(BMSCs) induced by kidney-tonifying and liver-regulating recipes, and to explore its anti-osteoporosis
mechanism. Methods BMSCs of SD rats were isolated with adherent separation method and primarily
cultured in vitro. BMSCs senescence model was induced by D-galactose, and the senescence of BMSCs was
detected by B-gal dyeing. Successfully cultured aging BMSCs were divided into 3 groups: blank group,
osteo-induced group, and Chinese medicine group. After 7-day and 14-day culturing, Alizarin red staining
was performed. And the formation of mineralized nodules was observed under phase-contract microscope.
Results Compared with control cells, BMSCs induced by D-galactose displayed morphological and
biological senescent phenotype. Using osteogenic inducer and water extract of kidney-tonifying and liver-
regulating recipes, the number of mineralized nodules was notably more than that in blank group. The
difference was significant (P <0.01). The number of mineralized nodules in Chinese medicine group was
more than that in osteo-induced group (P < 0.01). Conclusion D-galactose can induce BMSCs
senescence. BMSCs senescence model can be established by culturing with D-galactose. One possible
mechanism of kidney-tonifying and liver-regulating recipes in treating osteoporosis is to promote osteogenic
differentiation of aging BMSCs.
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4 OP BEFEFHEE 5T T 48 M (Bone
Mesenehymal Stem Cells, BMSCs) FEZ N WL, FE
) BMSCs JSLAR #1 BB 4 AL BB ) S , 18] BRI 77 1) 4
A3 2 T 18] BB 5 18] 43 AL 0 20 R B TR A S5 B
BERMERLE . B, cRABEEEN
BMSCs BN BHERAEEEN., A&
THEEZREST BMSCs B THBRET KE
i Ry R S I R N sl =Ry g T
£ B BRI T 2% 3% BMSCs (% 1 i B
REgL. B, HiT P FEFEL BMSCs BlF L
BB R P ERAERILHRAEEE L
A LB BEAP I AN G 5 X 3K BMSCs ;&2
IR, BTN E E T 5B R AL R PLE
9l RN R AN BF R IG 9T B R OP SR B
ML BAHE

1 #RERLZE

1.1 ZBHY

BHEREREMEE SD KR20 2,3 Ak, hE
200 ~220 g, i) M EHRELREHY .0 84,
1.2 KK BMSCs W48 B F 545 E

KRBT 70% ZBEFPEN 10 240, ELHE K
BTHBERRRE . BE, ZRKAR,UKRKE B
BHK. SXRBRE. RESHA L-YRK Eagle
3% 3% 3£ (Dulbeeeo’ s modified eagle medium, DMEM )
i K4 -SHRRE REWBENYBEEETR—
B, RHRS . BEAELE,300 g B0 10 min,
%L ¥, D-Hanks ER, B0 % LW, 0 4 ml D-
Hanks JE%], Percoll 4+ 2 #k#% 0.56:0.44 B4 B 4
ml A 10 ml BB, KFE.CHL900 g B0 30
min, WEBEHRE, HEERSEH0 10% KB4 1
75 B DMEM $E3% 2 3K, L 4 x 10°/em® B BE /D B 25
ml ¥ 3R M H,37°C 5% WA E R CO,BAT B
L EFRW NS 10%FBS f L-DMEM,3 X5 HIKE
BRERE, ZRBEHM,2~3 XREB 1 K, A
70% ~80% RSB H & 0.25% BEERFEL?2 ~3
min, % 1 x10*/cm’ R, (£ EH 3 LB H 1 x107/
em’ A4 . R AR X 4B LR W Ok B BMSCs
CD29.CD44 CD34 HJRER
1.3 D-2kJ %S BMSCs &

BE 434 3 1 BMSCs B(#7E & 8g/L D-2EFLHE
( D-galactose , D-gal ) DMEM/F12 £ 32 ¥R 15 3% , R 2235
FELH 6, 81N D-gal FES1 BMSCs IXEMAL 4
HERY, H—HOEFRERBTREEREEO

RENEFH, HF 11 R 21 RGHIBEELRE,
BT MEARNEE JEE,
1.4 mReaHRN0

¥ IEE AT T4 BMSCs 2 53 T 6 fLiR,
FBEREER2.5x10°4N/ml, FEBARE, R
HEE IR, 1 40 /L 2 BB i 40 M 45 min, ] B-
A2, %% F B8 ( B-galactosidase, B-gal ) Y 3 (& 20
mmol/L X-gal .40 mmol/L EE #2-#5 8 44 (pH6.0) .5
mmol/L & & 1k #1.5 mmol/L ¥ £k & 1k #. 150
mmol/L E k84 .2 mmol/L EiLEE) ,37CRE 4 ~8
h, SR 5 IR K sh ok 2 K, T [ € 4 min ([FE 2 B
70% B FR/RIAK K BR R 3% 20: 2: LK BR &) ,
WKBBEWE, BECBEBRK, ZREEH, PHR
BEE, AEBEERTESONAIEENHER
e, B3k T 4400 A, B E B-gal R4 FH
HEZMBEBNE S,

1.5 NS R KRS &

e 4D B AT 07 (BERD 15 g H0F 1S 6 57730 g,
S 12 g AR 15 g 13 15 g BUBAL 12 g )i F
12 g JIIZ 10 g . FHAR 1S g GRKE 15 g %4 15 . B
WISg HE10g) ,BHPLE 206 g, ¥ 2 P
512 g it A 1000 ml 7K R{E 1.5 h, i 38, 25 fin 800
ml K A& 1.5 h, &3 2 RIBIRMKELT 600 ml, 5 F ¥k
AR EHEAHE R 100 mg/ml, A% pH 7.2,530.22
pm HEEEE ,4CREF, X 2EFRB(E 10%FBS
) DMEM/F12 5559 MBEDITRBRE
1.6 3£ BMSCs KRB HER IS

BHEF B EE BMSCs FEbLAr A3 A, 5 H
HBBESFAMNPHHA, SHARNMEMEREE
E EHEB NS 10%FBS,50 U/ml HEZE .50 pg/ml
HEEMN L-DMEM; B BESHAS OHER L
A 50 pg/ml ZE4=EK C + 10 mmol/LB-H I BEER 84 +
0.1 pmol/L M FEKMY; R AT QA ER EMA
W 1 mg/ml )4 BF R KR B 4LLL 1 x
10°/ cm” 40 H3 95 BE e P A TSGR B 47 Y 24 FLEE SR
B FEAE IR S A M AL BRE ,ZEA, 53 X
B K, Td . 4 d GRTHETHRLRE
( Alizarin red staining, ARS) 8B B FWET 1L
BETERENR
1.7 FEWEER

HER AR D-gal T BMSCs TEE 60 K AP
B K R W% & BMSCs My L B4
B .
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BB BAE TR RE L, AT 2B E B, #
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T X 22 -9 o BB - S B 2K IR B T TR —
fERIY ), BMSCs U A LA 1 5 P R < JBORE
AN MER NELARBENYA™ ., B
BMSCs B R A TRHE(H) ,BRPE “H" WK,
BMSCs £ R 40 8 & B R4, 7245 2 2R3 T BE 1 K
B, BB R, KAE T AR KR
"5 THREARE R EBRML, #E 25 YR
Pt BMSCs F38 7 FR B 73 4L IE 5L “ B -8l-F " Z 1A
MIEHk. BMSCs Bt , B I REE, Hit,
M 42 5 BMSCs F B ¥ AE , 168 1 8 280t i AR 40
B4k K & BMSCs LB R B IR . 4545
TR OB 4 U5 FA B2 JR 5 A 45 £h T A, 45 45 7 9 JE
EREFHARIMCRBNEESFEZ—. ALRIE
SN T O K R AR I A AL SRR IR A
D7 b BMSCs [ 5%B 40 i 2 46 A A 8 B9 5 %
YER, HREEWE RS, X EREMR 8, hiE
RiE BT 76T OP R4t T LR EIKIE,
A RE KRB, FE BMSCs 77— & R B ML g
T, RAREE OP ZAlBalih, ABTRERH, #HHE
VT8 RE RN E Rl B E TR
B, LU 9 7 SRR E o BMSCs i jUH MK,
ERFARERAMERFLS . REEHER
i, HA A A M R — A E AR R, R T
A A9 FCI . B b, B AT HE W AN B ORI O RE AR 7
BMSCs, ST f BMSCs & 20 4k, It 8 9 {2 B Y
TR, 46 %6 & 40 L B BRI B o {HL BMSCs 3 5 AT
SUPHBARR, TREFEESHERERNE
S, ANE R XA LR P A R E S
THUIHAEHER, TEHE— P HRAPR, AR
O FH 4 3L B A 1 ) ) B DR 48
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